(19) 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



Anlage^f^ 

Siemens AG 

I 



(12) 



(11) EP 1 108 261 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
18.09.2002 Bulletin 2002/38 

(21) Application number 99940057.5 

(22) Date of filing: 23.07.1999 



(51) intci.7: H01H 33/36. H01H 3/26 

(86) International application number 
PCT/EP99/05363 

(87) International publication number 

WO 00/005735 (03.02.2000 Gazette 2000/05) 



(54) ACTUATION AND CONTROL DEVICE FOR HIGH- AND MEDIUM-VOLTAGE CIRCUIT BREAKERS 

BETRIEBSTEUERUNGSVORRICHTUNG FOR HOCH ODER MITTELSPANNUNGSCHALTGERAT 

DISPOSITIF DE COMMANDE ET D'ACTIVATION POUR DES DISJONCTEURS A HAUTE ET 
IVIOYENNE TENSION 



(84) Designated Contracting Stetes: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

(30) Priority: 24.07.1998 IT IVII981730 

(43) Date of publication of application: 
20.06.2001 Bulletin 2001/25 

(73) Proprietor ABB TRASMISSIONE & 
DtSTRIBUZIONE SpA 
20137 Milano (IT) 

(72) Inventors: 

• SFONDRINI. LIbero 
1-26900 Lodi (fT) 



• ELLI. Enrico 

1-20050 Verano Brianza (IT) 

• PIAZZA. Costante 
1-26900 Lodi (IT) 

• MONTELAGHI, Fabio 
1-24127 Bergamo (IT) 

(74) Representative: Giavarini, Francesco et al 
GIAVARINI E ASSOCIATI S.R.L. 
Via XX Settembre. 58/A 
24122 Bergamo (IT) 



(56) References cited: 
EP-A- 0 475 247 
US-A- 3 171 920 
US-A-4423 336 



FR-A- 2 711 839 
US-A- 4 357 505 
US-A- 5 296 768 



Europaisches Patentamt 
4 - Dienststelle Berlin 



2 6.MRZ. 

Anl 



*4» 



NACHTBRIEFKASTEN 



m 



00 



0. 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printad by Jouvs. 75001 MRIS (FR) 



1 



EP1 108 261 B1 



2 



Description 

[0001] The present invention relates to an actuation 
and control device for opening/dosing swilchgear, par- 
ticularly circuit breakers for high- and medium-voltage 
transmission and/or distribution networks. The device 
according to the invention is now described with refer- 
ence to a high-voltage circuit breaker without intending 
in any way to limit the scope of its application. 
(0002] An example of a single pole of a high-vottage 
circuit breaker provided with a known type of actuation 
device is shown schematically in figure 1. A first post- 
shaped supporting insulator 2 is arranged on a support- 
ing frame 1 and a second Insulator 3 is arranged on the 
upper end of said ftrst insulator; an intemiption chamber 
is provided inside said second insulator and has circuit 
breaking mechanisms which comprise fixed contacts 
and moving contacts. Opening/closure is performed by 
engaging/disengaging the fixed contacts with respect to 
the moving contacts. The moving contacts are opera- 
tively connected to an actuation rod which runs, inside 
the supporting insulator 2, from the moving contacts to 
the base of the post. The rod Is actuated by means of 
kinematic systems which are located in a housing 4 at 
the base of the post and are operativeiy connected to 
an actuation device 5. Actuation devices for high-volt- 
age circuit breakers are currently of the mechanical or 
hydraulic type. 

[0003] The mechanical actuation device generally us- 
es two springs, namely a closure spring and an opening 
spring, a stroke limit damping system, a reloading motor 
for the closure spring and a mechanism which allows to 
convert the motion produced by the springs into a trans- 
latory motion of the moving contact, to reload the open- 
ing spring and to make the opening movement inde- 
pendent of the closure movement. 
[0004] According to a known emtKxjiment, the me- 
chanical actuation is provided by means of the device 
shown in figure 2, in which the following elements can 
be identified: an opening spring 10, an opening device 
11 actuated by an electromagnet, an eccentric element 
with a lever 12, a closure device 1 3 actuated by an elec- 
tromagnet, a main shaft 14. an arm 15 rigidly coupled 
to the shaft 14, a closure spring 16. a damping unit 17. 
a drum 18 and a gearmotor 19. 
[0005] Another example of known mechanical actua- 
tion device is described in US patent 5,151,567 and is 
shown schematically in figure 3. In this case, the move- 
ment of the main shaft 20 during the opening of the cir- 
cuit breaker (in the direction of the an'ow 28 of figure 3) 
is produced by virtue of the action of a spring 21 which 
Is conveniently positioned and connected to the main 
shaft 20 by means of the crank 22. The movement of 
said rod is allowed by a release mechanism 23. During 
closure (direction of the arrow 27 of figure 3). the main 
shaft 20 is moved by means of a motor 24 which is di- 
rectly coupled to the main shaft 20 and is actuated by 
an electronic unit 25 supplied by the power supply block 



26. The action of said motor also allows to reload the 
opening spring 21. Accordingly, the closure spring is 
eliminated and the spring 21 is used only during open- 
ing, the opening speed being preset by selecting the di- 
5 mensions of the spring. 

[0006] However, in the above solution there is no ac- 
tive control of the position and motion of the actuation 
shaft 20 during the opening and closure of the circuit 
breaker. 

10 [0007] Many other configurations are available as an 
alternative to the illustrated ones, but the mechanical 
actuation devices of the known ari generally have a 
large numt^er of components which require a long and 
complicated initial calibration. Despite periorming the 

15 task to which they are dedicated, these devices have 
several drawbacks in addition to their already-men- 
tioned mechanical complexity. The movement of the 
moving contact is in fact determined exclusively by the 
elastic characteristic of the opening and closure springs: 

20 the rule of motion of the moving contact cannot be 
changed by ttie user but is set during design. Actuation 
devices of the hydraulic type, in which the movement of 
the moving contact is ensured by suitable hydraulic ac- 
tuators, can partially obviate these drawbacks, but they 

25 have disadvantages linked to the presence of fluids, es- 
pecially owing to their temperature-sensitivity. 
[0008] The use of springs and the lack of control over 
the rule of motion of the actuator furthermore require the 
presence of damping elements or shock-absorbers in 

30 order to dissipate the residual kinetic energy at the end 
of the movement and to avoid, uncontrolled impacts 
against the pole. Moreover, precision in the positioning 
of the moving contact is limited by a mechanism which 
is inherentiy inaccurate owing to tiie presence of the 

35 springs. 

[0009] The energy that must be supplied is further- 
more greater than the energy strictiy necessary to move 
the moving contact, since it is also necessary to move 
the various mechanical elements of the actuation de- 
40 vice. 

[0010] The aim of the present invention is to provide 
an actuation and control device for high- and medium- 
voltage drcuit breakers (i.e. for voltages greater than 
1 000 V) which allows to move the moving contad of said 
45 drcuit breaker according to a predetermined rule of mo- 
tion. 

[0011] Within ihe scope of this aim, an object of tt^e 
present invention Is to provide an actuation and control 
device for high- and medium-voltage circuit breakers 

50 whose mechanical complexity is reduced. 

[0012] Another object of the present invention is to 
provide an actuation and control device for high- and 
medium-voltage circuit breakers which allows to preset 
the positioning precision of the moving contact both dur- 

55 ing opening and during dosure. 

[0013] AnoUter object of the present invention is to 
provide an actuation and control device for high- and 
medium-voltage drcuit breakers which ensures repeat- 
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ability of the movement, optionally compensating varia- 
tions due to aging and wear. 

[0014] Another object of the present Invention is to 
provide an actuation and control device for components 
of high- and mediun>-voltage circuit breakers which has 
reduced response times. 

[0015] Another object of the present invention is to 
provide an actuation and control device for components 
of high- and medium-voltage circuit breakers which is 
highly reliable, relatively easy to manufacture and at 
competitive costs. 

[0016] Thus, the present invention relates to an actu- 
ation and control device for opening and dosing hlgh- 
and medium-voltage circuit breakers having at least one 
fixed contact and at least one moving contact, said de- 
vice comprising actuation means which are operatrvely 
connected to the moving contact and supply the energy 
for performing the opening/closure movement. The de- 
vk:e according to the present Invention is characterised 
in that said actuation means comprise a servomotor, an 
electronic control and power supply unit for driving said 
motor, and elements for transmitting motion between 
the motor and the moving contact, and It is further char- 
acterised in that said actuation means and optionally the 
coupling between the fixed contact and the moving con- 
tact are such as to achieve a desired speed of the mov- 
ing contact at the instant in which it separates finom the 
fixed contact during the opening movement. 
[0017] The device according to the invention, in addi- 
tion to ensuring a desired speed of the moving contact 
at the instant in which the contacts separate, is further- 
more capable of controlling the rule of motion during the 
entire opening and/or closure movement. 
[0018] Control of the speed of the moving contact at 
the instant In which it separates from the fixed contact 
allows to optimize the quenching times of the electric 
arc between the contacts. 

[001 9] Control of the rule of motion of the moving con- 
tact allows to ensure the accuracy and repeatability of 
the movement The actuation device is furthermore 
highly simplified with respect to known types of actua- 
tion system, since it allows to eliminate springs of the 
spiral or other type, the motor for reloading the closure 
spring, and all the mechanisms that allow to perform the 
movement cycle; accordingly, the space occupation is 
also reduced. Furthermore, as a consequence of con- 
structive simplicity, the need for maintenance interven- 
tions is reduced. 

[0020] The elements for transmitting motion between 
the motor and the moving contact and the coupling be- 
tween the moving contact and the fixed contact further- 
more ensure the movement of said moving contact at a 
desired speed without this entailing an oversizing of the 
servomotor. The term servomotor Is generally used to 
define motors having a feedback control system. 
[0021] Further characteristics and advantages of the 
Invention wilt become apparent from the description of 
some prefenred but not exclusive embodiments of an ac- 



tuation and control device for opening and/or closing 
high- and medium-voltage circuit breakers, illustrated 
only by way of non-limitative example in the accompa- 
nying drawings, wherein: 

5 

figure 1 is a schematic view of a pole of a circuit 
breaker provided with an actuation device of a 
known type; 

figure 2 Is a schematic view of an example of a me- 
10 chantcal actuation device of a known type; 

figure 3 is a schematic view of another example of 
a mechanical actuation device of a known type; 
figure 4 is a block diagram of an actuation and con- 
trol device according to the invention; 
15 figure 5 is a view of an example of a first embodi- 
ment, according to the invention, of elements for 
transmitting motion between the motor and the 
moving contact; 

figure 6 is a view of another example of an embod- 
20 iment. according to the invention, of elements for 
transmitting motion between the motor and the 
moving contact; 

figure 7 is a view of another example of an embod- 
iment, according to the invention, of elements for 
25 transmitting motion between the motor and the 
moving contact; 

figure 8 is a view of another example of an embod- 
iment, according to the invention, of elements for 
transmitting motion between the motor and the 

30 moving contact; 

figure 9 is a view of another example of an embod- 
iment, according to the invention, of elements for 
transmitting motion between the nru)tor and the 
moving contact; 

35 figure 1 0 Is a view of the same embodiment of figure 
9 in another movement position; 
figure 1 1 is a view of another example of an embod- 
iment, according to the Invention, of elements for 
transmitting motion between the motor and the 

40 moving contact; 

figure 12 is a schematic view of an example of em- 
bodiment of the coupling between the fixed contact 
and the moving contact of the circuit breaker ac- 
cording to the invention. 

45 

[0022] With reference to figure 4. the actuation and 
control device according to the invention comprises a 
control and power supply unit 30 which, as a conse- 
quence of an intervention command 35 (which origi- 

50 nates for example from an operator or from a protection 
system), actuates a servomotor 31 which is operatively 
connected to a moving contact 33 of the circuit breaker 
by virtue of suitable motion transmission elements 32. 
The moving contact 33 is coupled to a fixed contact 37 

55 by means of a suitable coupling system 36. The servo- 
nwtor 31 is driven by the unit 30 so that the moving con- 
tact 33 obeys a preset rule of motton. Furthermore, by 
virtue of the action of the motor and of the structure of 
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the motion transmission elements 32 and/or of the cou- 
pling 36. it is possible to achieve a chosen speed of the 
moving contact 33 at the instant in which It separates 
from the fixed contact 37 during the opening movement. 
[0023] The control and power supply unit 30 can gen- 
erally be supplied directly by the network 34. but it is 
preferably powered by an energy accumulation system 
38. for example a bank of capacitors, and acts on the 
servomotor 31. 

[0024] The use of a servomotor allows to have con- 
siderable power available with short delivery times. It is 
furthemrare possible, power levels being equal, to act 
with two independent control parameters (torque and/or 
speed), allowing greater flexibility during design. 
[0025] Furthermore, the use of motion transmission 
elements 32 which have an appropriate structure and/ 
or the adoption of a suitable coupling 36 between the 
moving contact 33 and the fixed contact 37 allow to op- 
timize the scaling of said servomotor, achieving the cho- 
sen speed of the moving contact during the opening 
movement without thereby requiring an excessive pow- 
er on the part of the servomotor. This allows a further 
reduction in the manufacturing costs of the device ac- 
cording to the invention. 

[0026] Some nonlimitative examples of possible em- 
bodiments of sakj elements for transmitting motion be- 
tween the servomotor and the moving contact are 
shown schematically in figures 5 to 9. 
[0027] In a first embodiment of the device according 
to the invention, the elements for transmitting motion be- 
tween the servomotor and the moving contact are pro- 
vided so that for an Initial period after the opening cono- 
mand the movement applied by the servomotor 31 is not 
transmitted to the moving contact 33. 
[0028] With reference to figure 5. the guiding rod of 
the moving contact 402 is constituted at least partially 
by a sleeve 400 inside which a rod 41 can move freely; 
said rod is connected to the main actuation shaft. When 
the opening command occurs, the main actuation shaft, 
connected to the servomotor 31, causes the rod 41 to 
slide in the direction indicated by the arrow 44. After 
traveling the distance 45 indicated in the figure, the rod 
41. by virtue of a raised portion 43 formed thereon, en- 
gages the rod 402 at the edge 42 of the sleeve 400. In 
this manner, the rod 402 and therefore the moving con- 
tact 33 of the circuit breaker are moved monolithlcally 
in the direction indicated by the arrow 44. 
[0029] During the closure of the circuit breaker, the 
main actuation shaft, connected to the servomotor 31, 
actuates the rod 41 In the direction of the arrow 46 until 
the raised portion 43 abuts against the rod 402. 
[0030] Suitable damping means can be Introduced in 
order to make the contact between the rod 41 and the 
rod 402 more gradual. Figure 5 shows, for the sake of 
simplicity, an example of said damping means, consti- 
tuted by a pad 401 which is interposed between the rod 
41 and the rod 402. Attemative embodiments may also 
provide for the interposition of said damping pad 401 



also between the raised portion 44 of the rod 41 and the 
edge 42 of the sleeve 400. 

[0031] The embodiment of figure 5 is advantage in 
that during the opening of the circuit breaker the moving 

5 contact begins its separation from the fixed contact with 
a nonzero initial speed. If the geometry of the moving 
contact and of the fixed contact is known, it is possible 
to set the dimensions of the gap 45 so that the moving 
contact has a preset speed at the instant in which it sep- 

10 arates from the fixed contact 

[0032] Another example of an embodiment of ele- 
ments for transmitting motion between the servomotor 
and the moving contact, using the same principle as in 
figure 5. is presented with reference to figure 6. In this 

15 case, a slot 47 is formed in the guiding rod 40 of the 
moving contact and a pivot 48 slides therein; said pivot 
is connected, by means of the support 49, to the rod 50 
which is connected to the main actuation shaft, which Is 
in turn actuated by the servomotor. The slot 47 can be 

20 a through slot, as shown In figure 6. As an alternative, 
the coupling between the rod 40 and the pivot 48 can 
be provided by means of a suitable slot formed on the 
outer surface of the rod 40. 

[0033] During the opening movement the noain actu- 
25 ation shaft causes the sliding of said phrot 48 in the di- 
rection of the arrow 51 over the entire length of the slot 
47. At the end of the stroke along said slot 47, the pivot 
48 engages the rod 40, causing the moving contact con- 
nected to said rod 40 to move with a nonzero initial 
30 speed. 

[0034] As in the embodiment described in the preced- 
ing case, if the geometry of the moving contact and of 
the fixed contact is known, it is possible to set the di- 
mensions of the slot 47 so that the moving contact has 
35 a preset speed at the instant in which it separates from 
the fixed contact 

[0035] During the closure movement the rod 50 is 
moved by the main shaft in the direction of the arrow 52. 
moving the pivot 48 into abutment at the opposite end 
40 of the slot 47. In this manner, the rod 40 moves rigidly 
with the rod 50 until the circuit breaker closes complete- 

»y- 

[0036] As in the case of figure 5, the use of damping 
systems can be provided for this embodiment also. 
45 [0037] In another embodiment of the device accord- 
ing to the invention, the elements for transmitting motion 
between the servomotor and the moving contact are 
provided so as to form a variable motion transmission 
ratio. 

50 [0038] According to the embodiment shown in figure 
7, a crank 62 is connected to the main actuation shaft 
61, which is actuated by the servomotor 60; said crank 
is in turn connected to the linkage 64 by means of the 
pivot 63. The linkage 64 is in tum connected to the guld- 

55 ing rod of the moving contact 640 by means of an artic- 
ulation 641. The crank 62 and the linkage 64 allow to 
convert the rotary motion of the main shaft 61 into a 
translatory motion of the guiding rod of the moving con- 
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tact 640. During the opening movement, the main shaft 
rotates in the direction of the arrow 65 and the crank 62 
moves from an inactive position 66 to a subsequent po- 
sition 67. Owring to the very dynamics of the rotation of 
the crank 62, the movement of the guiding rod of the 5 
moving contact 640 in the direction of the arrow 69 oc- 
curs initially at a reduced speed. Then the transiatory 
speed of the guiding rod of the moving contact 640 in- 
creases considerably, again because of the rotational 
dynamics of the crank 62. Accordingly, by scaling the 
crank 62 and the linkage 64 appropriately it is possible 
to make the moving contact separate from the fixed con- 
tact with the chosen speed. 

[0039] During the closure movement, the servomotor 
60 tums the main actuation shaft 61 in the direction of 
the arrow 68, rotating the crank 62 from the position 67 
to the position 66 and therefore moving the guiding rod 
of the moving contact 640 in the direction of the arrow 
70. which is the opposite of the preceding one. 
[0040] According to the embodiment shown in figure 
B, a cam or eccentric element 71 is connected to the 
main actuation shaft 61. The guiding rod of the moving 
contact 640 is connected to the cam 71 by means of a 
roller 72 which can slide freely in a slot 73 formed prox- 
imate to the edge of the cam 71. During the opening 
movement of the circuit breaker, the servomotor 60 
causes a rotation of the main shaft 61 in the direction of 
the arrow 74. By virtue of the presence of the roller 72 
and of the cam 71, the rotary motion of the shaft 61 is 
converted into a transiatory motion of the guiding rod 
640 in the direction of the arrow 76. This movement, by 
virtue of the very geometry of said cam 71. occurs ini- 
tially at a reduced speed and then at an increasing 
speed. As in the embodiment of figure 7, it is possible 
to scale the cam 71 so that the moving contact of the 
circuit breaker has a preset transiatory speed In the di- 
rection of the arrow 76 at the instant in which it separates 
from the fixed contact. During the closure movement, 
the servomotor 60 rotates the main shaft 61 in the di- 
rection of the arrow 75. The rotation of the cam 71 and 
the consequent motion of the roller 72 along the slot 73 
causes a transiatory motion of the guiding rod 640 in the 
direction of the arrow 77. 

[0041 ] According to the embodiment shown in figures 
9 and 10. a gear 78 is arranged on a secondary shaft 
79. The gear 78 is connected to the linkage 64 by means 
of the pivot 80. The linkage 64 is in turn connected to 
the guiding rod 640 of the moving contact by means of 
the articulation 641 . The gear 78 is furthermore connect- 
ed to the main shaft 61 . actuated by the servomotor 60, 
by means of the pinion 81 . 

[0042] During the opening of the circuit breaker, the 
servomotor 60 tums the main shaft 61 in the direction 
of the arrow 82 shown in figure 10; by virtue of the pinion 
81, the gear 78 is turned in the direction of the arrow 83; 
this fact produces the transiatory motion of the gukjing 
rod of the moving contact 640 in the direction of the ar- 
row 84. The gear therefore assumes the position 1000 



of figure 10. By appropriately scaling the pinion 81 and 
the gear 78 and appropriately choosing the position of 
the pivot 60 on the gear 78 it is possible to make the 
transiatory motion of the guiding rod of the moving con- 
tact 640 in the direction of the arrow 84 occur with the 
chosen speed at the instant In which the moving contact 
separates from the fixed contact. During the closure 
movement, the servomotor 60 tums the main shaft 61 
in the direction of the arrow 85 of figure 9. This produces 
a rotation of the gear 78 in the direction of the arrow 86, 
with a consequent transiatory motion of the guiding rod 
640 of the moving contact in the directton of the arrow 
87. The gear therefore assumes the position 1 001 of fig- 
ure 9. 

[0043] This embodiment appears to be particularty 
advantageous, since it has an additional parameter to 
wori< on for the overall scaling of the system, namely the 
transmission ratio between the pinion and the gear. 
[0044] Figure 1 1 schematically illustrates another em- 
bodiment of elements for transmitting motion between 
the servomotor and the moving contact. According to 
this embodiment, the servomotor 60 is an^nged along 
the same directrix of motion as the moving contact of 
the circuit breaker (for example vertically). 
[0045] The servomotor 60 is connected to the main 
actuation shaft 61 , which has. along a certain portion of 
its length, one or more surface grooves 610 which are 
arranged on a helical path in the direction of the axis of 
the shaft 61 and have a variable pitch. In particular, the 
pitch of said slots 610 increases in the direction indicat- 
ed by the anrow 611. Inside each groove there is a ball 
612 which is connected, by means of a carriage 613. to 
the actuation rod of the moving contact 614, which Is 
machined so as to have a cylindrical seat 615 which is 
suitable to accommodate the actuation shaft 61 over a 
certain portion of Its length. 

[0046] During the closure movement, the servomotor 
60 tums the actuation shaft 61 in the direction of the 
arrow 616. The ball 612 is forced to move along the 
gnx)ves 610 and by virtue of the carriage 613 it induces 
a transiatory motion of the rod 614 in the direction of the 
arrow 617. During the opening movement, the servomo- 
tor 60 tums the shaft in the direction 618 and induces a 
transiatory motion of the rod 614 in the direction indicat- 
ed by the arrow 619. By virtue of the variable pitch of 
the groove 610, this movement occurs at a variable 
speed. By appropriately scaling said pitch of the groove 
610, the rod 614. the shaft 61 and the servomotor 60, 
the moving contact can be made to have a preset speed 
at the instant in which it separates from the fixed contact. 
[0047] In addition and/or as an alternative to the 
choice and optimization of the elements for transmitting 
motion between the servomotor and the moving contact 
of the circuit breaker, the speed with which the moving 
contact separates from the fbced contact can be preset 
by means of an appropriate selection and scaling of the 
system for coupling the fixed contact and the moving 
contact A nonlimttative schematic example of a possi- 
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ble embodiment of the coupling between the fixed con- 
tact and the moving contact is shown in figure 12. In par- 
ticular, a coupling between the fixed contact and the 
moving contact according to a so-called tulip structure 
is shown. 

[0048] During the closure movement, the fixed con- 
tact 91 is inserted in a tubular structure 90 (that is to say. 
the moving contact moves in the direction of the arrow 
96) which is connected to a guiding rod 92 by means of 
a flange 95. The electrical contact between the two 
structures occurs by virtue of a mechanical interference 
between the fixed contact 91 and the internal surface of 
said tubular structure 90. which Is conveniently shaped 
with a flared guiding portion at one of Its ends 93. 
[0049] During the opening movement, the moving 
contact slides on the surface of the fixed contact in the 
direction of the anrow 94. maintaining the continuity of 
the electrical contact over the entire length 97. 
[0050] By appropriately scaling said length 97 accord- 
ing to the power delivered by the servomotor and to the 
type of the elements for transmitting motion between the 
servomotor and the moving contact, it is possible to ac- 
u, celerate the moving contact 90 so that at the end of said 

stroke 97. that is to say. at the instant in which said mov- 
ing contact separates from the fixed contact 91, said 
moving contact has the intended speed. 
[0051] The speed at contact separation time is calcu- 
lated so as to optimize the quenching time of the electric 
arc that forms between the fixed contact 91 and the mov- 
ing contact 90 after their separation. 
[0052] In practice it has been found that the actuation 
and control device according to the Invention fully 
achieves the intended aim. since it allows to improve the 
characteristics of the electrical actuation elements by 
controlling the rule of motion of the moving contact and 
ensuring that said moving contact has a preset speed 
at the instant in which it separates from the fixed contact. 
[0053] It has furthermore been observed that the 
transmission elements as described by way of example 
in figures 5-11 and the coupling between the moving 
contact and the fixed contact as described by way of 
example in figure 12 allow the separation of the moving 
contact from the fixed contact to occur with the chosen 
speed during the opening movement without thereby 
oversizing the servomotor. 

[0054] In addition to the above listed advantages, the 
actuation and control device allows to reduce costs by 
reducing the parts, by reducing the calibration opera- 
tions and by eliminating movements and stresses which 
can lead to impact damage. Maintenance costs are also 
reduced accordingly. 

[0055] The device thus conceived is susceptible of 
numerous modifications and variations, all of which are 
within the scope of the inventive concept, as defined by 
the appended daims. 



Claims 

■ 1. An actuation and control device for opening and 
closing high- and medium-voltage circuit breakers 

5 having at least one fixed contact (37) and at least 
one moving contact (33). said device comprising 
actuation means which are operatively connected 
to the moving contact (33) and supply the energy 
for performing the opening/closure movement. 

10 characterized in that said actuation means com- 
prise a servomotor (31 . 60). an electronic control 
and power supply unit (30). and elements (32) for 
transmitting motion, and in that said actuatbn 
means and optionally the coupling (36) between the 

15 fixed contact (37) and the moving contact (33) are 
such as to achieve a desired speed of the moving 
contact (33) at the instant in which it separates firom 
the fixed contact (37). 

20 2, An actuation and control device according to claim 
1. characterized in that the electronic control and 
power supply unit (30) is powered by an energy ac- 
cumulation system (38). 

2S 3. An actuation and control device according to one or 
more of the preceding claims, characterized In 
that the elements (32) for transmitting motion be- 
tween the servomotor (31 ) and the moving contact 
(33) are provided so that the movement applied by 

30 the servomotor (3 1 ) is not transmitted to the moving 
contact (33) for an initial period after the opening or 
closure command (35). 

4. An actuation and control device according to claim 
35 3. characterized In that said motion transmission 

elements (32) comprise a rod (402) for guiding the 
moving contact which is at least partially constituted 
by a sleeve (400) inside which a rod (41) actuated 
by the servomotor (31) can slide freely. 

40 

5. An actuation and control device according to claim 
4. characterized in that it comprises damping 
means (401). 

45 6. An actuation and control device according to claim 
3. characterized in that said motion transmission 
elements (32) comprise a rod (40) for guiding the 
moving contact (33), on the surface of which there 
Is a slot (47) in which there slides a pivot (48) which 

50 is connected to a rod (50) actuated by the servomo- 
tor (31). 

7. An actuation and control device according to claims 
1 and 2, characterized in that said elements (32) 
55 for transmitting motion between the servomotor 
(31) and the moving contact (33) are provided so 
as to generate a variable motion transmission ratio. 
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8. An actuation and control device according to claim 
7. characterized in that said motion transmission 
elements (32) are constituted by a main actuation 
shaft (61) connected to the servomotor (60), by a 
crank (62) which is rigidly coupled thereto, and by 
a rod (640) for guiding the moving contact which is 
connected to said crank (62) by means of a linkage 
(64). 

9. An actuation and contiol device according to claim 
7, characterized in that said motion transmission 
elements (32) are constituted by a main actuation 
shaft (61) connected to the servomotor (60), by a 
cam (71) which is rigidly coupled thereto and by a 
rod (640) for guiding the moving contact which is 
connected to said cam (71). 

10. An actuation and control device according to claim 
7. characterized in that the motion transmission 
elements (32) are constituted by a main actuation 
shaft (61) connected to the servomotor (60), by a 
pinion (81 ) and by a gear (78) which are respective- 
ly connected to said main actuation shaft (61) and 
to a secondary shaft (79). and by a moving contact 
guiding rod (640) which is connected to said gear 
(78) by means of a linkage (64). 

11. An actuation and control device according to claim 
7, characterized in that sard motion transmission 
elements (32) are constituted by a main actuation 
shaft (61) which is connected to the servomotor (60) 
and Is provided with helical surface grooves (610) 
having a variable pitch, a moving contact guiding 
rod, and a ball-type system for mutually coupling 
said actuation shaft (61) and said moving contact 
guiding rod. 

12. An actuation and control device according to one or 
more of the preceding claims, characterized in 
that said system (36) for mutually coupling the fixed 
contact (37) and the moving contact (33) has a tulip- 
type stnjcture. 

13. A high- and medium-voltage circuit breaker, char- 
acterized in that it comprises an actuation and con- 
trol device according to claim 1. 



PatentansprQche 

1. Betdtigungs- und Steuervorrichtung zum Offnen 
und Schtieden von Hoch-und l^ittelspannungs-Lel- 
stungsschaltem mit zumlndest einem festen Kon- 
takt (37) und zumindest einem beweglichen Kon- 
takt (33). wobei die Vonichtung Betdtigungsmittel 
enthait. die wirkungsmaaig mit dem beweglichen 
Kontakt (33) verbunden sind und die Energie zum 
AusfQhren derCflFnungs-ZSchlteBbewegung iiefem. 



dadurch gekennzeichnet, daQ die Betdtigungs- 
mittel einen Servomotor (31 , 60). eine elektronische 
Steuer- und Energieversorgungseinheit (30) und 
Elemente (32) zum Obertragen von Bewegung ent- 

5 halten und dal^ die Betatigungsmittel und fakultativ 
die Kopplung (36) zwischen dem festen Kontakt 
(37) und dem beweglichen Kontakt (33) derart sind, 
da& eine Sollgeschwindigkeit des beweglichen 
Kontakts (33) zu dem Zeitpunkt en-eicht wird. zu 

'0 dem er sich von dem festen Kontakt (37) trennL 

2. Betatigungs- und Steuervorrichtung nach Anspruch 
1, dadurch gekennzeichnet, daft die elektroni- 
sche Steuer- und Energieversorgungseinheit (30) 

45 von einem Energieakkumulationssystem (38) ge- 
speist wird. 

3. Betatigungs- und Steuervonichtung nach einem 
Oder mehreren der vorhergehenden AnsprQche. 

20 dadurch gekennzeichnet, daQ die Elemente (32) 
zum Obertragen von Bewegung zwischen dem Ser> 
vomotor (31 ) und dem beweglichen Kontakt (33) so 
realisiert sind, dad die von dem Servomotor (31) 
ausgeObte Bewegung fQr einen ersten Zeitab- 

25 schnitt nach dem Offnungs- oder Schliefibef ehl (35) 
nicht auf den beweglichen Kontakt (33) Obertragen 
wird. 

4. Betatlgungs- und Steuervorrichtung nach Anspruch 
30 3. dadurch gekennzeichnet, daQ die Elemente 

(32) zum Obertragen von Bewegung eine Stange 
(402) zum FQhren des beweglichen Kontakts ent- 
halten. die zumindest teilweise aus einer Buchse 
(400) besteht, in der eine von dem Servomotor (31 ) 
35 betatlgte Stange (41) firei gleiten kann. 

5. Betdtigungs- und Steuervorrichtung nach Anspruch 
4, dadurch gekennzeichnet, daft sie Ddmpfungs- 
mrttel (401) enthSlt. 

40 

6. Betdtigungs- und Steuervorrichtung nach Anspruch 
3, dadurch gekennzeichnet, daft die Elemente 
(32) zum Obertragen von Bewegung eine Stange 
(40) zum FOhren des beweglichen Kontakts (33) 

45 enthalten, auf deren OberilSche ein Schlitz (47) ist. 
In dem ein Zapfen (48) gleltet der mit einer von dem 
Servomotor (31) angetriebenen Stange (50) ver- 
bunden ist. 

50 7. Betdtigungs- und Steuervonichtung nach den An- 
sprOchen 1 und 2, dadurch gekennzeichnet, daB 
die Elemente (32) zum Obertragen von Bewegung 
zwischen dem Servomotor (31) und dem bewegli- 
chen Kontakt (33) so realisiert sind, daft sie ein ver- 

55 Snderiiches BewegungsQbertagungsverhSltnis er- 
zeugen. 

8. Betdtigungs- und Steuen/orrichtung nach Anspruch 
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7. dadurch gekennzeichnet, daft die Elemente 
(32) zum Obertragen von Bewegung aus einer mit 
dem Servomotor (60) verbundenen Hauptbetati- 
gungswelle (61). einer Starr daran gekoppetten Kur- 
bel (62) und einer Stange (640) zum FOhren des 
beweglichen Kontakts bestehen, die mittels eines 
Verbindungselements (64) mit der Kurbei (62) ver- 
bunden ist. 

9. Betatigungs- und Steuervorrichtung nach Anspruch 
7» dadurch gekennzeichnet daQ die Elemente 
(32) zum Obertragen von Bewegung aus einer mit 
dem Servomotor (60) verbundenen Hauptbetdti- 
gungswelle (61), einem starr daran gekoppetten 
Nocken (71) und einer Stange (640) zum FOhren 
des beweglichen Kontakts bestehen, die mit dem 
Nocken (71) verbunden ist. 

10. Betatigungs- und Steuervorrichtung nach Anspruch 
7, dadurch gekennzeichnet, daft die Elemente 
(32) zum Obertragen von Bewegung aus einer mit 
dem Servomotor (60) verbundenen Hauptbetdti- 
gungswelle (61 ), einem RItzel (81 ) und einem Zahn- 
rad (78). die mit der Hauptbetdtigungswelle (61) 
bzw. mit einer Sekundarwelle (79) verbunden sind, 
sowie einer den beweglichen Kontakt fOhrenden 
Stange (640) bestehen. die mittels eines Verbin- 
dungselements (64) mit dem Zahnrad (78) verbun- 
den ist 

11. Betdtigungs- und Steuervorrichtung nach Anspruch 
7, dadurch gekennzeichnet, daft die Elemente 
(32) zum ObertrBgen von Bewegung aus einer 
Hauptbetatigungswene (61). die mit dem Servomo- 
tor (60) verbunden Ist und spiralfdrmlge Oberfia- 
chennuten (610) mit verandedicher Steigung hat. 
einer den beweglichen Kontakt fOhrenden Stange 
und einem Kugelsystem bestehen. das die Betdti- 
gungswelle (61) und die FOhrungsstange des be- 
weglichen Kontakts miteinander koppelL 

12. Betatigungs- und Steuervonichtung nach einem 
Oder mehreren der vorhergehenden Anspruche, 
dadurch gekennzeichnet, daQ das System (36) 
zum Koppein des festen Kontakts (37) und des be- 
weglichen Kontakts (33) eine Bauweise der Tulpen- 
art hat. 

13. Hoch- und Mittelspannungs-Leistungsschalter, da- 
durch gekennzeichnet, daQ er eine Betatigungs- 
und Steuervorrichtung nach Anspruch 1 enthait. 



Revendlcations 

1 . Oispositif d'actionnement et de commande destine 
a ouvrir et former des disjoncteurs haute tension et 
moyenne tension ayant au moins un contact fixe 



(37) et au moins un contact mobile (33), ledit dispo- 
sitif comportant des moyens d'actionnement qui 
sont relics de mani^re opSrationnelle au contact 
mobile (33) et fournissent I'^nergie destin^e a ef- 

5 fectuer le mouvement d'ouverture/fermeture, ca- 
ract^rise en ce que lesdits moyens d'actionne- 
ment comportent un servomoteur (31. 60). une uni- 
t6 de commande 6lectronique et d'alimentation 
(30). et des 6l6ments (32) pourtransmettre un mou- 

10 vement, et en ce que lesdits moyens d'actionne- 
ment et facultatlvement I'accouptement (36) entre 
le contact fixe (37) et le contact mobile (33) sont tels 
qu'on aboutit a une Vitesse voulue du contact mo- 
bile (33) a I'instant auquel il se sdpare du contact 

IS fixe (37). 

2. Dispositif d'actionnement et de commande selon la 
revendication 1, caracterise en ce que I'unit^ de 
commande ^lectronique et d'alimentation (30) est 

20 alimentae par un systame d'accumulation d'anergte 

(38) . 

3. Dispositif d'actionnement et de commande selon la 
revendication 1 ou 2. caractarisa en ce que les aia- 

25 ments (32) destinas a transmettre un mouvement 
entre le servomoteur (31) et le contact mobile (33) 
sont agenc^s de telle sorte que le mouvement ap- 
pliqua par le servomoteur (31) n'est pas transmis 
au contact mobile (33) pendant une pariode initiate 

30 apras I'instmction d'ouverture ou de fermeture (35). 

4. Dispositif d'actionnement et de commande selon la 
revendication 3, caractarisa en ce que lesdits aia- 
ments de transmission de mouvement (32) compor- 

35 tent une tige (402) destinae a guider le contact mo- 
bile qui est au moins partiellement constitua par un 
manchon (400) a rintarieurduquel une tige (41) ac- 
tionnae par ie servomoteur (31 ) peut coulisser libre- 
ment. 

40 

5. Dispositif d'actionnement et de commande selon la 
revendication 4, caractarisa en ce qu*il comporte 
des moyens d'amortissement (401). 

45 6. Dispositif d'actionnement et de commande selon la 
revendication 3, caractarisa en ce que lesdits aia- 
ments de transmission de mouvement (32) compor- 
tent une tige (40) destinae a guider le contact mo- 
bile (33), sur la surface de laquelle existe une fente 

50 (47) dans laquelle coulisse un pivot (48) qui est relia 
a une tige (50) actionnae par le servomoteur (31). 

7. Dispositif d'actionnement et de commande selon 
les revendlcations 1 et 2. caracterisa en ce que 
55 lesdits aiaments (32) destinas a transmettre un 
mouvement entre le servomoteur (31) et le contact 
mobile (33) sont agences de maniare a produire un 
rapport de transmission de mouvement variable. 
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8. Dispositif d'actionnement et de commande selon la 
revendication 7, caract6ris6 en ce que lesdits 616- 
ments de transmission de mouvement (32) sont 
constitu6s par un arbre d'actionnement principal 

(61) relid au servomoteur (60). par une manivelle s 

(62) qui est rellde de manidre rigide d celui-d. et par 
une tige (640) destin6e d guider le contact mobile 
qui est reU6 d (adite manivelle (62) par rinterm^diai- 
re d'une biellette (64). 

10 

9. Dispositif d'actionnement et de commande selon la 
revendication 7, caracterise en ce que lesdits 616- 
ments de transmission de mouvement (32) sont 
constitu^s par un arbre d'actionnement principal 
(61) reli6 au servomoteur (60). par une came (71) is 
qui est relive de maniere rigide 6 celui-ct et par une 
tige (640) destin^e d guider le contact mobile qui 

est relive A ladite came (71). 

1 0. Dispositif d'actionnement et de commande selon la 20 
revendication 7, caract6risd en ce que les 616- 
ments de transmission de mouvement (32) sont 

constitu6s par un arbre d'actionnement principal 
(61) rell6 au servomoteur (60). par un pignon (81) 
et par un engrenage (78) qui sont respective ment 25 
relies audit arbre d'actionnement principal (61 ) et 6 
un arbre secondaire (79), et par une ttge de guidage 
de contact mobile (640) qui est reli6e audit engre- 
nage (78) par rinterm6diaire d*une biellette (64). 

30 

11. Dispositif d'actbnnement et de commande selon la 
revendication 7, caract6ris6 en ce que lesdits 616- 
ments de transmission de mouvement (32) sont 
constitu6s par un aitre d'actionnement principal 
(61) qui est reti6 au servomoteur (60) et est muni 35 
de gorges superficlelles h6]icoYdaIes (61 0) ayant un 
pas variable, une tige de guidage de contact mobile, 

et un syst6me du type a bille destin6 d reller mu- 
tuellement ledit arbre d'actionnement (61) et ladite 
tige de guidage de contact mobOe. 

12. Dispositif d'actionnement et de commande selon 
rune quelconque des revendications pr6c6dentes. 
caract6ris6 en ce que ledit syst6me (36) destin6 6 
relier mutuetlement te contact fixe (37) et le contact 45 
mobile (33) a une structure du type tulipe. 

13. Disjoncteur haute tension et moyenne tension, ca- 
ractens6 en ce qu'il comporte un dispositif d'ac- 
tionnement et de commande selon ia revendication so 
1. 
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